Mitochondrial monolysocardiolipin acyltransferase is elevated in the surviving population of H9c2 cardiac myoblast cells exposed to 2-deoxyglucose-induced apoptosis.
Cardiolipin (CL) is a major mitochondrial membrane phospholipid in the mammalian heart and the remodeling of CL is essential to maintain its unique unsaturated fatty acyl composition. We examined CL de novo biosynthesis and remodeling in the surviving population of H9c2 cardiac myoblast cells exposed to 2-deoxyglucose (2-DG). H9c2 cells were incubated in the absence or presence of 2-DG for 16 h with [1,3-3H]glycerol or [1-14C]linoleic acid (bound to albumin in a 1:1 molar ratio). Dead cells were removed and radioactivity was incorporated into CL. Its pool size, fatty acid composition, and the activities of the CL biosynthesis and remodeling enzymes were determined. The CL pool size, its fatty acid composition, and [1,3-3H]glycerol or [1-14C]linoleic acid incorporated into CL were unaltered in the surviving population of 2-DG-treated cells compared with controls. In addition, the activities of the CL de novo biosynthetic enzymes were unaltered. Cleaved caspase-3 and poly(ADP-ribose) polymerase were slightly elevated in the surviving population of 2-DG-treated cells compared with controls, indicating that apoptosis induction was occurring in these cells. Mitochondrial phospholipase A2 and monolysocardiolipin acyltransferase (MLCL AT) activities increased 33% (p < 0.05) and 63% (p < 0.05), respectively, in 2-deoxyglucose-treated cells compared with controls. In contrast, the activity of ALCAT1, an endoplasmic reticulum MLCL AT, decreased 77% (p < 0.05), but this was not due to a reduction in ALCAT1 mRNA expression. The mRNA expression of the Barth syndrome gene TAZ, encoding a mitochondrial CL transacylase, was unaltered in 2-DG treated cells. The increase in mitochondrial MLCL AT activity was due to an elevated expression in MLCL AT protein. Thus, an increase in MLCL AT activity and expression occurs to maintain the CL pool in the surviving population of H9c2 cells as a compensatory mechanism for the elevated phospholipase A2 activity seen in 2-DG-induced apoptosis. We hypothesize that increased mitochondrial MLCL AT activity and its expression, and hence, elevated CL resynthesis, may be a protective mechanism against monolysocardiolipin-mediated apoptosis.